
Objec&ve	  
Develop	  analy+c	  solu+ons	  for	  verifica+on	  of	  
isothermal,	  nonlinear	  Stokes	  ice	  sheet	  
models	  

Manufactured	  solu&ons	  and	  the	  verifica&on	  of	  three-‐dimensional	  
Stokes	  ice-‐sheet	  models 

Impact	  
•  Analy+c	  solu+ons	  for	  use	  in	  verifica+on	  
and	  valida+on	  (V&V)	  of	  +me-‐dependent,	  
three-‐dimensional,	  isothermal,	  nonlinear	  
Stokes	  ice	  sheet	  models	  	  

•  Verifica+on	  of	  exis+ng	  Stokes	  model	  and	  
confirma+on	  of	  model	  error	  convergence	  
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Convergence	  of	  Stokes	  model	  solu+on	  errors	  for	  velocity	  and	  pressure	  
(for	  a	  linear	  model,	  factors	  of	  2	  and	  3,	  respec+vely,	  are	  expected).	  

Approach	  
•  Apply	  manufactured	  solu+on	  technique	  to	  
develop	  analy+cal	  solu+ons	  for	  nonlinear	  
Stokes	  flow	  

•  Use	  standard	  glaciological	  benchmark	  tests	  
for	  ini+al	  condi+ons	  

•  Verify	  Stokes-‐flow	  model	  using	  the	  new	  
manufactured	  solu+ons	  

Cross	  sec+ons	  (x,z)	  of	  3d,	  manufactured,	  analy+c	  velocity	  (u,	  v,	  w)	  
and	  pressure	  (P)	  solu+ons	  at	  +me	  =	  100	  years	  (top	  row)	  and	  +me	  =	  
1000	  years	  (boWom	  row).	  	  


